Abstract
Introduction
The role of government in the economy has always been a topical issue for debate. Some economic agents argue against large governments while others believe that without the government taking a more active and participatory role to steer the economy, countries could move from unstable growth to prolonged recessions and massive rates of unemployment. Accordingly, there is a growing interest and debate about the effects of fiscal policy on unemployment. Theorists and researchers have come up with conflicting conclusions regarding these two economic phenomena. This study therefore seeks to contribute to the debate by examining the impact of fiscal policy on unemployment in South Africa.
Since 1980, the South African government has used fiscal policy as a tool to influence the level of economic behaviour in an effort to achieve the economic objective of full employment, among others. The period up to 2010 was dominated by several years of an expansionary fiscal policy stance which saw the government constantly advocating for national budget deficits. Budget deficit as a percentage of GDP rose from about 1. Despite the government's tremendous effort to influence economic behaviour using an expansionary fiscal policy framework, unemployment has remained a challenging phenomenon in South Africa. High levels of unemployment have always been recorded in the country over the years (Barker, 2007) . Before 1994, unemployment was dominant among the black South Africans due to the discriminatory labour market practises. According to Woolard (2002) the massive investment in state education for white school-children in the 1950s and 1960s resulted in white workers securing the skills that enabled them to get high income jobs in the 1970s and 1980s without the need for policies such as job reservation. Restrictive past economic practices thus prevented much of the population from vertical mobility within the labour market. Over the period 1980 to 2010, an upward trend in unemployment was observed. The unemployment rate increased from 9.8 per cent in 1980 to 30.4 per cent in 2002 before decreasing to 26.1 per cent in 2010.
Considering the fiscal policy framework adopted by the government over the years, it is imperative to ask how this has transformed unemployment in the country. The questions that basically come to mind are: Did the expansionary fiscal policy stance manage to alleviate unemployment? What are the consequences of such a fiscal policy stance relative to unemployment? Therefore, this study seeks to examine the impact of fiscal policy on unemployment in South Africa. Specifically, the study examines the impact of government expenditure and tax on unemployment.
This paper is structured as follows: Section Two presents a brief overview of trends in the behaviour of fiscal policy and unemployment in South Africa over the period 1980 to 2010. Section Three provides an overview of supporting theoretical and empirical literature. Section Four discusses the methodology and the sources of data, where as Section Five estimates the regression model and discusses the results of the study. Section Six concludes the study and presents some policy recommendations.
An Overview of Fiscal Policy and Unemployment in South Africa
South Africa has been using a counter-cyclical fiscal policy which enables the government to respond flexibly to the effects of the economic cycle (Treasury, 2009 ). This stance allows the government to borrow in a way that requires it to save temporary revenue gains when the economy is strong, and to borrow to compensate for temporary revenue losses when the economy is weak. In the period 1980 to 2010, fiscal trends in South Africa show government expenditure exceeding government revenue except in 2007 and 2008 when the government recorded respective budget surpluses of R22 777 million and R34 400 million (0.3 per cent and 0.7 per cent of GDP). On the other hand, unemployment continues to be one of the greatest and most complex challenges facing South Africa. According to Treasury (1998) , the number of people without formal sector employment continues to rise as the number of work-seekers that enter the labour force each year exceeds the number of new formal sector employment opportunities. The unemployment rate increased from 9. 
A Review of Supporting Literature
This study is anchored by several economic theories which include: Keynes' (1936) theory of unemployment, Musgrave's (1959) fiscal policy theory, Buchanan and Tullock's (1962) public choice theory; and Friedman's (1969) natural rate theory. The theory of fiscal policy agreed with the Keynesian role of fiscal policy on the assumption that policymakers have no other objectives beside the promotion of social welfare. Differently, the public choice theory assumed politicians to be people who use the fiscal policy framework to maximise their personal welfare, as opposed to social welfare. The natural rate theory assumes that changes in aggregate demand may cause the levels of output and employment to return to their natural rate over a longer period.
Previous researchers conducted several studies regarding the relationship between fiscal policy and unemployment. However, assorted results were observed due to the country or countries researched, methods used and the data employed. Research conducted in developed countries includes the work of Rose (1981) , Tanzi and Zee (1997) , Fatas and Mihov (1998) , Abrams (1999) , Kneller, Bleaney and Gemmell (1999) , Hercowitz and Strawczynski (2004), and Feldmann (2006) . To examine the relationship between fiscal policy and the behaviour of unemployment in developing countries, various researches have also been conducted. These include studies by Aizenman and Marion (1993) , Giavazzi, Jappelli, and Pagano (2000) , Brett (2005) , Pepinsky (2007) , Agénor, Nabli, Yousef, and Jensen (2007) , Schclarek (2007) , and Zenou (2008) . Although a large gap of literature exists in South Africa, various researchers have tried to model fiscal policy and unemployment in the country. Notable researchers who contributed to the South African literature include but not limited to: Stryker, Cassim, Rajaratnam, Bhorat, Leibbrandt, and Plunkett (2001), Agénor (2004) , Kingdon, and Knight (2007) , Banerjee, Galiani, Levinsohn, McLaren and Woolard (2008) , and Klasen and Woolard (2008) . The next section discusses the methodology used for this study.
Methodology
To estimate the impact of fiscal policy on unemployment in South Africa, this study uses a vector autoregression (VAR) model. Data is firstly tested for stationarity using the Dickey-Fuller and the Augmented-Dickey Fuller tests. Subsequently, the Johansen (1991 Johansen ( , 1995 cointegration technique is used to test for cointegration, after which a vector error correction model (VECM) is used to estimate the long run equation and the existence of error correction. Diagnostic checks are also performed to test for normality (Jarque-Bera), heteroskedacity (White test) and serial correlation (Lagrange Multiplier). Finally, impulse response analysis and variance decomposition are performed to respectively examine the impact of fiscal policy variables on unemployment in South Africa; and the proportion of forecast error variance in unemployment that is explained by its innovations and those of the fiscal policy aggregates.
The Model
This study adopted the model outlined in Baxter and King (1993) as discussed further by Fatas and Mihov (2001) who regressed employment against fiscal and non fiscal variables. The model is modified to test for the effects of fiscal policy on unemployment in South Africa. Unemployment is modelled as a function of fiscal policy variables (government consumption spending, government investment spending and tax). This is expressed as follows: 
... (1)
A description of all variables that appear in the estimated equation is provided as a way to avoid the misconception of empirical results. The variables are converted to logarithms so as to remove trends. The model (in equation 1) thus assumes the form: LnGOVIN = Logarithm of gross fixed capital formation used as proxy for government investment LnTAX = Logarithm of tax, current tax on income and wealth at current prices is used as a proxy for tax. This is used because it is difficult to obtain time series data of consolidated government tax collections. μ = an error term. The study uses annual time series data covering the period 1980 to 2010. Data on fiscal policy aggregates is obtained from the electronic database of the Department of Trade and Industry (DTI) while data on unemployment is obtained from Statistics South Africa (StatSA). To avoid the possibility of drawing up conclusions based on statistically spurious relationships, all data series were tested for stationarity. The Dickey-Fuller and Augmented Dickey-Fuller unit root tests were used and test results are presented in Table 1 . For the most part, both the Dickey-Fuller and the Augmented Dickey-Fuller results suggested that the null hypothesis of the presence of unit root in the variables in levels could not be rejected at 1% significance level indicating that the variables are non-stationary in levels. However, when the variables are first differenced the null hypothesis of the unit root in each of the series was rejected at 1% significance level. Therefore it can be concluded that all the variables are integrated of order one. .744335*** ***, ** and * represent significance levels at 1 %, 5 % and 10 % respectively.
Main Findings
Given that variables in this study are integrated of the same order, cointegration tests are performed to determine the existence of a long-run equilibrium relationship amongst the variables. Cointegration of variables means that the linear combination of the variables is stationary even though the individual variables will be non-stationary. The Johansen's (1991 Johansen's ( , 1995 maximum likelihood approach was used to test for cointegration.
Before performing cointegration tests, the study used the pair-wise correlation matrix to guide on the variable selection exercise. Table 2 shows results of the pair-wise correlation matrix used to determine the relationship between the four variables involved in this study. Results from the correlation matrix showed that all the explanatory variables except for government investment expenditure are positively correlated with unemployment. This means that high values of government consumption and tax are likely to be associated with high values of unemployment in South Africa. The Johansen cointegration technique used in this study also requires an indication of the lag order and the deterministic trend assumption of the VAR before performing cointegration tests. The information criteria approach is applied as a direction to choose the lag order. In this study, the selection is made using a maximum of 3 lags in order to permit for adjustments in the model and accomplish well behaved residuals. Table 3 presents results for the lag length selection criteria which showed that all the criteria selected 1 lag. Therefore, the Johansen cointegration test is performed using 1 lag for the VAR. Table 4 revealed that there are no cointegrating equations at 5% significance level. This is because the test statistics are smaller than the critical values. Using the maximum eigenvalue test, we fail to reject the null hypothesis that there is no cointegration at 5% significance level. Therefore, it can be concluded that there is one significant long run relationship between the variables (using trace test results). Since variables can either have short or long run effects, a vector error correction model (VECM) is used to disaggregate these effects. A vector error correction model (VECM) is useful when distinguishing between the long and short run impacts of variables so as to establish the extent of influence that the fiscal policy aggregates have on unemployment. The long run impact of fiscal policy aggregates on unemployment in South Africa as shown in Table 6 is illustrated using equation 3: 
. (3)
Equation 3 suggests that GOVIN and GOVSPEND have a negative long run relationship with UNEMPLOY, while TAX has positive relationship. All the variables are statistically significant in explaining unemployment since their absolute tvalues are greater than 2. The results suggest that a unit increase in GOVIN reduces unemployment by approximately 0.78 while a unit increase in GOVSPEND decreases unemployment by approximately 3.01. A unit increase in TAX increases unemployment by approximately 0.62; and vice-versa. The negative impact of GOVIN and GOVSPEND on unemployment is compatible with economic theory.
Moreover, the VECM results suggested evidence of error correction as shown in Appendix Table 7 . The coefficient of the differenced dependent variable (-0.316) is statistically significant with a t-value of approximately -3.738. This shows that the speed of adjustment is approximately 31.6%; implying that if there is a deviation from equilibrium, approximately 31.6 % of unemployment is corrected in one year as the variable moves towards restoring equilibrium. Therefore, this means there is no strong pressure on unemployment to restore long run equilibrium whenever there is a disturbance. The result presented in Table 7 ind-icates that all explanatory variables included in the model are significant with a tstatistic above 2 with the exception of a constant term. The error correction results also suggest that a 1 per cent increase in government investment has the effect of reducing unemployment by 0.069 percent. It is worth mentioning that of the included determinant factors government investment has the greatest impact on unemployment in South Africa. A coefficient of -0.019 on government expenditure implies that a 1 percent increase in government expenditure decreases unemployment by 0.019 percent. The findings of the study presented in Table 7 suggest that a 1 percent increase in income tax will increase unemployment by 0.015 per cent. To validate the parameter evaluation of the outcomes achieved by the model used in this study, diagnostic checks were performed. The model was tested for fitness using three main tests, these are, the langrage multiplier (LM) test for serial correlation, the White test for heteroskedesticity and the Jarque-Bera test for normality. Results presented in Table 8 suggested that there is no serial correlation, there is no conditional heteroskedesticity, and there is a normal distribution in the unemployment model. Following suggestions by Blanchard (1987) this study also performed Impulse Response and Variance Decomposition which provide useful econometric inferences about the whole system as well as exhausting descriptions of the dynamic properties of the system. Since the study focuses on the impact of fiscal policy on unemployment, only the impulse response functions and variance decompositions of unemployment to the fiscal policy aggregates are reported. Impulse response functions in Appendix Figure 1 show the dynamic response of unemployment to a one-period standard deviation shock of the system and also indicate the directions and persistence of the response to each of the shocks over a 10 year period. The functions suggest that shocks to all the variables are significant although they are not persistent. A one-period standard deviation shock to GOVIN and TAX marginally appreciates unemployment by about 3 per cent each but the impact dies off quickly in a period of about 6 years. Furthermore, a one period standard deviation shock to GOVSPEND depreciates unemployment by about 3 per cent, but also gradually levels off in about 6 years. This result suggests that an expansionary fiscal policy depreciates unemployment by 3 per cent, while results on GOVIN and TAX implied that an increase in both variables appreciates unemployment by 3 per cent on average.
The study also performed variance decomposition for 10 years in order to ascertain the effects when the fiscal policy aggregates are allowed to affect unemployment for a relatively longer time. Variance decomposition results in Table 9 revealed that in the first year, all of the variance in unemployment is explained by its own innovations (shocks). In the 5 th year ahead, unemployment itself explains 81 per cent of its variation, while fiscal policy aggregates explain the remaining 19 per cent. Of this 19 per cent, GOVIN explains 4.7 per cent, GOVSPEND explains 5.5 per cent and TAX explains 8.5 per cent. However, in the 10 th year, unemployment explains 58 per cent of its own variation, while fiscal policy aggregates explain the remaining 42 per cent. The influence of GOVIN substantially increases to 12 per cent, while GOVSPEND increases to 13.8 per cent and TAX increases to 15.5 per cent. These results are compatible with economic theory as shocks to fiscal policy aggregates continue to explain a significant proportion of the variation in unemployment. 
Conclusions and Policy Recommendations
This study examined the impact of fiscal policy on unemployment in South Africa using annual time series data for the period 1980 to 2010. A vector error correction model was used to determine the effects of fiscal policy aggregates on unemployment in South Africa. The fiscal policy aggregates considered in this study were government investment expenditure, government consumption expenditure and tax. Results from this study revealed that government consumption expenditure and tax have a positive impact on unemployment while government investment expenditure negatively affects unemployment in South Africa. Several policy implications regarding the reduction of unemployment using the fiscal policy framework are recommended in this study. The study recommends the South African government to reduce the corporate tax rate from 28 per cent to figures below 20 per cent. Rates below 20 per cent as adopted by other OECD countries like Iceland, Turkey, Poland and Ireland (Perez, 2008) would help to promote further investments through expansions by existing businesses who currently suffer from massive corporate tax burdens. Lowering the corporate tax rate in South Africa would reduce the cost of production, increase GDP and promote employment. The government should also reduce personal income tax rates that are progressive to 40 per cent. As an emerging economy, South Africa should adopt policies that promote aggregate demand, boost economic growth and lower staggering rates of unemployment. Low income tax rates raise the average propensity to save as well as the households' propensity to consume thereby increasing aggregate demand. The government should emulate the relatively low personal income tax rates adopted by other emerging economies like Mexico and India (30 per cent), Brazil (27.5 per cent), Botswana (25 per cent) and Egypt (20 per cent). Furthermore, this study recommends the government to increase expenditure towards investment (such as infrastructure system development), and reduce government consumption expenditure (such as social grants) if it needs to alleviate the high rates of unemployment in the country. Response of UNEMPLOY to TAX
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